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SUMMARY 
T h i s  document d e s c r i b e s  a t r a n s l a t o r  t h a t  w i l l  c o n v e r t  a 
model d a t a  f i l e  d e s c r i b e d  i n  e i t h e r  wave-drag  o r  LaWGS geomet ry  
f o r m a t  i n t o  t h e  S u p e r s o n i c  I m p l i c i t  Marching  P o t e n t i a l  (SIMP)  
program i n p u t  f o r m a t .  Four  p rograms  a r e  i n c o r p o r a t e d  i n t o  t h e  
p r o c e d u r e  used t o  g e n e r a t e  the c r o s s - s e c t i o n a l  d a t a  r equ i r ed  by 
SIMP. Each program i s  described and  a sample  c a s e  i s  presented.  
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Many programs have  been devel oped t o  a1 1 ow r e s e a r c h e r s  t o  
n u m e r i c a l l y  d e f i n e  a r b i t r a r y  s h a p e s  f o r  a n a l y s i s  o r  c o n s t r u c t i o n  
of  e x p e r i m e n t a l  mode l s .  One f r e q u e n t l y  used program i s  t h e  
geometry  g e n e r a t i o n  p o r t i o n  of  t h e  s u p e r s o n i c  z e r o - l i f t  wave-drag  
c o m p u t e r  program1. W i t h  t h i s  program the  c o n f i g u r a t i o n  geometry  
i s  d e s c r i b e d  w i t h  d i s c r e t e  p o i n t s .  T h e  c o n t o u r s  of t h e  
c o n f i g u r a t i o n  a r e  then formed by c o n n e c t i n g  t h e  p o i n t s  w i t h  
s t r a i g h t  l i n e s .  T h e  d i s c r e t e  p o i n t s  a r e  s e t  u p  s o  t h a t  when t h e  
p r o p e r  c o n n e c t i o n  scheme i s  f o l l o w e d  the  r e s u l t  i s  a w i r e f r a m e  
model r e p r e s e n t a t i o n  o f  t h e  g e o m e t r y .  
T h e  Lang ley  Wiref rame Geometry S t a n d a r d '  (LaWGS) h a s  been 
e s t a b l i s h e d  so t h a t  t h e  same n u m e r i c a l  model can  b e  used by many 
a p p l i c a t i o n  p rograms .  T h i s  w i r e f r a m e  geometry  s t a n d a r d  p r o v i d e s  
the  common l i n k  and  s i m p l i f i e s  the  t r a n s l a t i o n  of geometry  f rom 
one  f o r m a t  t o  a n o t h e r .  E x i s t i n g  p rograms  t h a t  use geometry  
f o r m a t s  t h a t  a r e  n o t  LaWGS c o m p a t i b l e  need t r a n s l a t o r s  t h a t  w i l l  
c o n v e r t  t h e i r  n o n - s t a n d a r d  f o r m a t s  i n t o  t h e  LaWGS f o r m a t .  
A geometry  can  be d e s c r i b e d  a s  one  c o m p l e t e  component  o r  a 
sum of  i n d i v i d u a l  components ( e . g .  body,  w i n g ,  t a i l  1. T y p i c a l l y ,  
complex  a i r c r a f t  c o n f i g u r a t i o n s  a r e  d e f i n e d  a s  a sum of 
componen t s .  F u s e l a g e  t y p e  componen t s  a r e  d e f i n e d  by s e t s  of  
d i s c r e t e  p o i n t s  a t  c o n s t a n t  X l o c a t i o n s  w h i l e  l i f t i n g  s u r f a c e  
type  components  a r e  d e f i n e d  a t  c o n s t a n t  Y l o c a t i o n s .  These 
componen t s  a r e  t hen  merged t o g e t h e r  t o  form the  c o m p l e t e  
c o n f i g u r a t i o n .  T h i s  t y p e  o f  geomet ry  d e f i n i t i o n  works well f o r  
t h e  z e r o - l i f t  w a v e - d r a g  c o m p u t e r  p r o g r a m  b u t  n o t  f o r  a l l  
a e r o d y n a m i c  a n a l y s i s  p rog rams .  
One program t h i s  g e o m e t r y  i s  n o t  c o m p a t i b l e  w i t h  i s  t h e  
S u p e r s o n i c  I m p l i c i t  M a r c h i n g  P o t e n t i a l 3  (S IMP)  p rog ram.  The S I M P  
c o d e  i s  an a e r o d y n a m i c  a n a l y s i s  p r o g r a m  t h a t  i s  f o r m u l a t e d  f r o m  
t h e  c o n s e r v a t i v e  p o t e n t i a l  e q u a t i o n .  C o n f i g u r a t i o n s  m u s t  be  
d e f i n e d  w i t h  d i s c r e t e  p o i n t s  a t  c o n s t a n t  X l o c a t i o n s .  These X 
l o c a t i o n  d e s c r i p t i o n s  mus t  be  f o r  a l l  components  a t  t h a t  X 
l o c a t i o n ,  i n c l u d i n g  l i f t i n g  s u r f a c e  t y p e  components .  S i n c e  many 
a i r c r a f t  c o n f i g u r a t i o n  g e o m e t r y  d e f i n i t i o n s  c a n  be  w r i t t e n  i n  
LaWGS f o r m a t  o r  c a n  be t r a n s l a t e d  t o  t h a t  f o r m a t ,  a p r o c e d u r e  was 
needed t o  a l l o w  t h e s e  c o n f i g u r a t i o n s  t o  be examined  w i t h  t h e  S I M P  
code .  
F o u r  compu te r  p rog rams  have  been d e v e l o p e d  t h a t  c o n v e r t  
w a v e - d r a g  geomet ry  t o  t h e  LaWGS i n p u t  f o r m a t  and t h e n  i n t o  an 
i n p u t  f o r m a t  c o m p a t i b l e  w i t h  t h e  S I M P  code.  The f i r s t  p rog ram,  
KWD2LWG, c o n v e r t s  t h e  w a v e - d r a g  geomet ry  d e s c r i  p t i  on i n t o  t h e  
LaWGS i n p u t  f o r m a t .  The second  p rog ram,  KINTERL, i s  u s e d  t o  
c a l  c u l  a t e  t h e  l e a d i n g  and  t r a i  1 i n g  i n t e r s e c t i o n  p o i  n t s  be tween  
t h e  f u s e l a g e  and l i f t i n g  s u r f a c e s  i n t e r s e c t i n g  t h e  f u s e l a g e  (e.g.  
f u s e l a g e / w i n g ,  f u s e l a g e / c a n a r d ,  f u s e l a g e / f i n ) .  The t h i r d  p r o g r a m  
KLINCRX, i s  u s e d  t o  g e n e r a t e  t h e  d i s c r e t e  p o i n t s  a t  c o n s t a n t  X 
l o c a t i o n s .  T h i s  t r a n s l a t i o n  o f  t h e  LaWGS i n p u t  f o r m a t  t o  t h e  
d i s c r e t e  p o i n t  S I M P  i n p u t  i s  a c c o m p l i s h e d  u s i n g  l i n e a r  
i n t e r p o l  a t i o n  be tween  t h e  w a v e - d r a g  f u s e l a g e  t y p e  components  and  
t h e  l i f t i n g  s u r f a c e  t y p e  components .  The f o u r t h  p rog ram,  
KL INF IX ,  i s  u s e d  t o  i n t e r a c t i v e l y  enhance  t h e  o u t p u t  f r o m  p r o g r a m  
KLINCRX. 
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A f u n c t i o n a l  f l o w  d iagram of  t h i s  t r a n s l a t o r  t h a t  c o n v e r t s  
w a v e - d r a g  f o r m a t  t o  t h e  SIMP f o r m a t  i s  p r o v i d e d  i n  f i g u r e  1. 
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UODEL GEOUETRY 
The w i r e f r a m e  geomet ry  u s e s  p o i n t s  and l i n e s  r a t h e r  t h a n  
s o l i d  e l e m e n t s  o r  s u r f a c e s  i n  i t s  d e f i n i t i o n .  A 3-D r i g h t - h a n d e d  
C a r t e s i a n  c o o r d i n a t e  sys tem i s  u s e d  w i t h  t h e  Z - a x i s  p o s i t i v e  
upward ,  t h e  Y - a x i s  p o s i t i v e  o u t  t h e  r i g h t  w i n g ,  a n d  t h e  X - a x i s  
p o s i t i v e  down t h e  body .  I t  i s  assumed t h a t  t h e  c o n f i g u r a t i o n  i s  
s y m m e t r i c  a b o u t  t h e  X - Z  p l a n e  a t  a Y v a l u e  o f  z e r o  and  t h a t  a l l  
componen ts  a r e  d e f i n e d  w i t h  r e s p e c t  t o  a g l o b a l  c o o r d i n a t e  
sys tem.  T h e r e f o r e ,  on l y  t h o s e  p a r t s  o f  t h e  f u s e l a g e ,  pod,  w i n g ,  
h o r i z o n t a l  t a i l ,  and  c a n a r d  on  t h e  p o s i t i v e  s i d e  o f  t h e  Y - a x i s  
a r e  d e s c r i b e d  i n  t h e  model geomet ry  d a t a b a s e .  F o r  a f i n  c e n t e r e d  
on t h e  l i n e  o f  symmet ry ,  b o t h  l e f t  a n d  r i g h t  s i d e s  o f  each  
a i r f o i l  m u s t  be d e s c r i b e d  i n  t h e  d a t a b a s e .  F i g u r e  2 i l l u s t r a t e s  
t h e  c o o r d i n a t e  s y s t e m  c o n v e n t i o n s .  
The f u s e l a g e  i s  d e s c r i b e d  by a s e r i e s  o f  c r o s s  s e c t i o n s  i n  
t h e  X - a x i s  d i r e c t i o n .  The d a t a  a t  each u n i q u e  a x i a l  l o c a t i o n  i s  
o r d e r e d  c l o c k w i s e  t o p  t o  b o t t o m  when v i e w e d  f r o m  t h e  r e a r  l o o k i n g  
t o w a r d  t h e  nose.  
The w i n g ,  c a n a r d ,  and  h o r i z o n t a l  t a i l  ( i f  p r e s e n t )  a r e  
d e f i n e d  by  u n i q u e  a i r f o i l  s e c t i o n s  w h i c h  p r o c e e d  i n b o a r d  t o  
o u t b o a r d  i n  t h e  Y - a x i s  d i r e c t i o n .  A l l  t h r e e  m u s t  i n t e r s e c t  t h e  
f u s e l a g e .  A i r f o i l  d a t a  i s  o r d e r e d  c l o c k w i s e  l e a d i n g  edge t o  
t r a i l i n g  edge ( t o p )  a n d  t h e n  t r a i l i n g  edge t o  l e a d i n g  edge 
( b o t t o m ) .  The number o f  p o i n t s  on t o p  m u s t  e q u a l  t h e  number o f  
p o i n t s  on t h e  b o t t o m .  The t i p  c h o r d  o f  t h e  w i n g  and c a n a r d  m u s t  
be  an a i r f o i l  w i t h  z e r o  t h i c k n e s s .  An open ended  compon,ent i s  
n o t  a l l o w e d .  
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The f i n  i s  d e f i n e d  by  u n i q u e  a i r f o i l  s e c t i o n s  w h i c h  p r o c e e d  
i n b o a r d  t o  o u t b o a r d  i n  t h e  Z - a x i s  d i r e c t i o n .  I t  m u s t  i n t e r s e c t  
t h e  f u s e l a g e .  A i r f o i l  d a t a  i s  o r d e r e d  c l o c k w i s e  l e a d i n g  edge t o  
t r a i l i n g  edge ( p o s i t i v e  Y )  and  t h e n  t r a i l i n g  edge t o  l e a d i n g  edge 
( n e g a t i v e  Y ) .  The number o f  p o i n t s  on t h e  r i g h t  and l e f t  s i d e s  
m u s t  be  e q u a l .  
A p o d  i s  d e s c r i b e d  by a s e r i e s  o f  u n i q u e  c r o s s  s e c t i o n s  i n  
t h e  X - a x i s  d i r e c t i o n .  The d a t a  a t  each  a x i a l  l o c a t i o n  i s  o r d e r e d  
c l o c k w i s e  and t h e  l a s t  p o i n t  m u s t  e q u a l  t h e  f i r s t  p o i n t .  The pod  
m u s t  i n t e r s e c t  t h e  w i n g .  
6 
Z 
Figure 2 :  Coordinate System Conventions 
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PROGRAM KYDLLYG 
Program K W D Z L W G  i s  used t o  t r a n s l a t e  t h e  wave-drag geometry 
d e s c r i p t i o n  i n t o  the  LaWGS i n p u t  f o r m a t .  The f i l e  d e s c r i p t i o n s  
a r e :  
F i l e  Name 
WAVE 
C O N F I G  
D e s c r i p t i o n  
wave-drag geometry 
LaWGS geometry 
Arrays  i n  K W D 2 L W G  a r e  s i z e d  v i a  pa rame te r  s t a t e m e n t s .  These 
p a r a m e t e r  v a r i a b l e s  a r e :  
Vari  ab1 e D e s c r i D t i  on 
NVL 
NVP 
maximuin number  of c o n t o u r  
l i n e s  p e r  component, 
c u r r e n t l y  50 
maximum number of p o i n t s  
per c o n t o u r  l i n e ,  
c u r r e n t l y  50 
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GEOMETRY INPUT F I L E  C O N F I G  
The d a t a  d e s c r i p t i o n  f i l e  w h i c h  i s  u s e d  as  i n p u t  t o  KINTERL 
a n d  KLINCRX i s  named CONFIG. A maximum o f  one f u s e l a g e ,  one 
w i n g ,  one c a n a r d  o r  h o r i z o n t a l  t a i l ,  one  f i n ,  and  one p o d  a r e  
a1 1 owed. The s t r u c t u r e  o f  t h i s  f i l e  f o l l o w s  t h e  L a n g l e y  
W i r e f r a m e  Geometry  S t a n d a r d  (LaWGS) f o r m a t .  
D a t a  i s  e n t e r e d  i n t o  a LaWGS f i l e  i n  l i s t - d i r e c t e d  f o r m a t  
w h i c h  c o m p l i e s  w i t h  t h e  Amer i can  N a t i o n a l  S t a n d a r d s  I n s t i t u t e  
(ANSI )  FORTRAN 7 7  l a n g u a g e .  L i s t - d i r e c t e d  i n p u t / o u t p u t  p r o c e s s e s  
c o d e d  d a t a  w i t h o u t  a FORMAT s t a t e m e n t .  The i n p u t  d a t a  v a l u e s  a r e  
f r e e - f o r m  w i t h  s e p a r a t o r s  r a t h e r  t h a n  f i x e d - s i z e  f i e l d s .  
S e p a r a t o r s  c a n  be one o r  more b l a n k s ,  commas, o r  s l a s h e s ,  e i t h e r  
o f  w h i c h  c a n  be  p r e c e d e d  o r  f o l l o w e d  by  any number o f  b l a n k s .  
C h a r a c t e r  s t r i n g s  m u s t  be e n c l o s e d  i n  s i n g l e  q u o t e s .  The LaWGS 
i n p u t  f o r m a t  i s :  
Record V a r i  ab1 e D e s c r i p t i o n  
1 IDCONF I d e n t i f i c a t i o n  o f  LaWGS c o n f i g u r a t i o n  
( 1 - 8 0  a l p h a n u m e r i c  c h a r a c t e r s  
e n c l o s e d  i n  s i n g l e  q u o t e s  1 .  
( R e p e a t  r e c o r d  s e t s  2, 3 ,  and 4 f o r  each o b j e c t . )  
I D O B J  O b j e c t  i d e n t i f i c a t i  on ( 1 - 8 0  a1 p h a n u m e r i c  
c h a r a c t e r s  e n c l o s e d  i n  s i n g l e  q u o t e s ) .  
NOBJ O b j e c t  number ( i n t e g e r  i d e n t i f i c a t i o n  
u n i q u e  t o  o b j e c t ) .  
NLINE Number o f  c o n t o u r  l i n e s  t o  be  l i s t e d  f o r  
o b j e c t .  
NPNT Number o f  p o i n t s  l i s t e d  f o r  each c o n t o u r  
l i n e .  
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Record Var iable  
4 
DescriDtion 
ISYML I n  i t s  l o c a l  c o o r d i n a t e  sys tem,  t h e  o b j e c t  
= 0, n o t  s y m m e t r i c a l .  
= 1, s y m m e t r i c a l  a b o u t  i t s  l o c a l  X - Z  a x i s .  
= 2, s y m m e t r i c a l  a b o u t  i t s  l o c a l  X - Y  a x i s .  
= 3 ,  s y m m e t r i c a l  a b o u t  i t s  l o c a l  Y-Z  a x i s .  
i s  
R X  
R Y  
R Z  
T X  
TY 
T Z  
XSCALE 
YSCALE 
ZSCALE 
I S Y M G  
R o t a t i o n  o f  t h e  o b j e c t  a b o u t  i t s  l o c a l  X ,  
Y ,  Z axes ,  r e s p e c t i v e l y  ( r o l l ,  p i t c h ,  
y a w ) ,  i n  d e g r e e s .  
T r a n s l a t i o n  o f  t h e  o b j e c t  a l o n g  t h e  X ,  Y ,  Z 
axes ,  r e s p e c t i v e l y ,  t o  move t h e  o b j e c t  t o  
t h e  g l o b a l  s y s t e m  f r o m  i t s  l o c a l  sys tem,  
i n  u n i t s  c o n s i s t e n t  w i t h  o b j e c t  i n p u t  
p o i n t s .  
S c a l e  f a c t o r s  a p p l i e d  t o  t h e  X ,  Y ,  Z 
c o o r d i n a t e s ,  r e s p e c t i v e l y ,  t h a t  w i l l  
t r a n s f o r m  t h e  o b j e c t  p o i n t s  i n t o  g l o b a l  
u n i t s .  
I n  t h e  g l o b a l  c o o r d i n a t e  sys tem,  t h e  o b j e c t  
= 0, n o t  s y m m e t r i c a l .  
= 1, s y m m e t r i c a l  a b o u t  t h e  g l o b a l  X-Z  a x i s .  
= 2, s y m m e t r i c a l  a b o u t  t h e  g l o b a l  X - Y  a x i s .  
= 3 ,  s y m m e t r i c a l  a b o u t  t h e  g l o b a l  Y-Z  a x i s .  
i s  
( x  ,Y s z)m, n P o i n t  c o o r d i n a t e s  o f  t h e  o b j e c t ,  where  
m = 1 t o  NPNT f o r  each  n = 1 t o  NLINE. 
F o r  r e a d a b i l i t y ,  b e g i n  a new r e c o r d  image 
f o r  each  c o n t o u r :  
An examp le  o f  t h i s  f o r m a t  i s  shown i n  f i g u r e s  3a t h r u  3 i .  
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F i g u r e  3 a :  F i l e  CONFIG 
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Figure 3 b :  F i l e  C O N F I G  ( c o n t . )  
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.275 11.000 
-.155 11.000 
-.395 11.000 -. 503 
1.957 11.500 
1.537 11.500 
1.178 11.500 
.761 11.500 
.284 11.500 
-.152 11.500 
-.395 11.500 
-.504 
1.628 13.200 
1.250 13.200 
.843 13.200 
.362 13.200 
-.178 13.200 
-.689 13.200 
-.705 13.200 
-.705 
1.260 15.000 
.651 
.289 
-.287 8.500 
-.429 8.500 
1.669 9.000 
1.182 9.000 
.810 9.000 
.407 9.000 
.006 9.000 
-.281 9.000 
-.436 9.000 
,564 
.194 
.579 
.a49 
1.002 
1.057 
.920 
.595 
.205 
-.331 
-.447 
.440 
.798 
.972 
1.053 
.977 
e686 
.305 
1.619 
1.093 
.711 
.304 
-.080 
-.330 
-.456 
.387 
.725 
-942 
1.064 
1.020 
.726 
, 324  
1.927 9.500 
1.277 9.500 
.898 9.500 
.479 9.500 
-050 9.500 
-.269 9.500 
-.440 9.500 
.504 
.787 
.983 
1.078 
.965 
.631 
.217 
1.695 
1.187 
.797 
.370 
-.046 
-.323 
-.462 
.319 
.632 
.a90 
1.061 
1.060 
-763 
.342 
1.951 10.000 
1.368 10.000 
.985 10.000 
.556 10.000 
.loo 10.000 
-.249 10.000 
-.437 10.000 
.413 
.703 
.943 
1.086 
1.007 
.664 
.229 
1.752 
1.277 
.882 
.442 
-.004 
-.308 
-.463 
.259 
.559 
.a47 
1.054 
1.090 
.791 
.354 
1.936 10.500 
1.424 10.500 
1.039 10.500 
.607 10.500 
.133 10.500 
-.237 10.500 
-.435 10.500 
.336 
.637 
.908 
1.089 
1.041 
.688 
.238 
1.771 
1.332 
.936 
.490 
.022 
-.299 
-.463 
.216 
.SO7 
.815 
1.048 
1.111 
.a11 
.363 
1.905 11.000 
1.454 11.000 
1.069 11.000 
.636 11.000 
.153 11.000 
-.230 11.000 
-.434 11.000 
.283 
.590 
.883 
1.090 
1.065 
.705 
.243 
1.771 
1.363 
.966 
.519 
.037 
-.294 
-.463 
.186 
.465 
.793 
1.045 
1.125 
.a22 
.368 
1.858 11.500 
1.455 11.500 
1.077 11.500 
.647 11.500 
.161 11.500 
-.228 11.500 
-.434 11.500 
.244 
.561 
.865 
1.092 
1.079 
.715 
.247 
1.747 
1.371 
.975 
.530 
.043 
-.293 
-.464 
.212 
.611 
.953 
1.161 
1.161 
.955 
.409 
1.525 13.200 
1.153 13.200 
.729 13.200 
.232 13.200 
-.314 13.200 
-.705 13.200 
-e705 13.200 
.316 
.703 
1.032 
1.161 
1.161 
.819 
.273 
1.436 
1.052 
.617 
.095 
-.451 
-.705 
-.705 
.277 1.154 15.000 .437 1.081 
F i g u r e  3 c :  F i l e  C O N F I G  (cont.) 
13 
15.000 
15.000 
15.000 
15.000 
15.000 
15 .000 
15.000 
16.500 
16.500 
16.500 
16.500 
16.500 
16.500 
16. 500 
16.500 
18.000 
18.000 
18.000 
18.000 
18.000 
18.000 
18 .OOO 
18.000 
20.000 
20.000 
20.000 
20.000 
20.000 
20.000 
20.000 
20.000 
22 .ooo 
22.000 
22.000 
22 .ooo 
22 .ooo 
22.000 
22 .ooo 
22.000 
25.000 
25 .OOO 
25.000 
25.000 
25.000 
25.000 
25.000 
25.000 
27 .OOO 
27.000 
27.000 
27.000 
27 .OOO 
27.000 
27 .OOO 
27.000 
28. 500 
28.500 
28.500 
28.500 
28.500 
-583 e988 15.000 
1.075 .508 15.000 
1.168 -.168 15.000 
1.178 -.858 15.000 
1.178 -1.549 15.000 
,863 -1.971 15.000 
.173 -1.971 15.000 
. .OOO 1.134 16.500 
-625 -825 16.500 
1.140 .364 16.500 
1.205 -1.055 16.500 
1.205 -1.766 16.500 
.a88 -2.209 16.500 
.178 -2.209 16.500 
.OOO .965 18.000 
.665 .712 18.000 
1.210 .289 18.000 
1.266 -.432 18.000 
1.294 -1.152 18.000 
1.294 -1.874 18.000 
.902 -2.317 18.000 
.180 -2.317 18.000 
.ooo .797 20.000 
.699 .567 20.000 
1.391 .381 20.000 
1.391 -.360 20.000 
1.400 -1.100 20.000 
1.374 -1.839 20.000 
.926 -2.348 20.000 
-185 -2.348 20.000 
.OOO .661 22.000 
.711 .519 22.000 
1.390 .352 22.000 
1.400 -1.091 22.000 
1.374 -1.821 22.000 
.906 -2.332 22.000 
-181 -2.340 22.000 
.OOO .620 25.000 
.685 .489 25.000 
1.353 .284 25.000 
1.400 -.401 25.000 
1.400 -1.100 25.000 
1.331 -1.793 25.000 
.859 -2.280 25.000 
.215 -2.308 25.000 
,000 .620 27.000 
.661 .509 27.000 
1.263 .216 27.000 
1.400 -.413 27.000 
1.399 -1.084 27.000 
1.279 -1.747 27.000 
,821 -2.223 27.000 
.166 -2.294 27.000 
,000 .620 28.500 
,641 .517 28.500 
1.208 .207 28.500 
1.400 -1.040 28.500 
1.188 -.345 16.500 
1.400 -e372 22.000 
1.400 -.388 28.500 
e718 -881 15.000 
1.172 -.340 15.000 
1.178 -1.031 15.000 
1.178 -1.722 15.000 
1.143 -348 15.000 
e690 -1.971 15.000 
.OOO -1.971 
.145 1.035 16.500 
.780 .741 16.500 
1.195 -.522 16.500 
1.205 -1.233 16.500 
1.205 -1.944 16.500 
.711 -2.209 16.500 
.OOO -2.209 
.167 .897 18.000 
.834 .650 18.000 
1.222 .lo7 18.000 
1.282 -.611 18.000 
1.294 -1.332 18.000 
1.287 -2.053 18.000 
.722 -2.317 18.000 
.OOO -2.317 
.182 .767 20.000 
.881 .533 20.000 
1.388 .193 20.000 
1.395 -.545 20.000 
1.400 -1.285 20.000 
1.315 -2.012 20.000 
.740 -2.348 20.000 
-000 -2.348 
.179 .635 22.000 
.887 -477 22.000 
1.400 .171 22.000 
1.400 -.554 22.000 
1.400 -1.279 22.000 
1.316 -1.994 22.000 
.725 -2.340 22.000 
.OOO -2.340 
.173 .596 25.000 
.853 -440 25.000 
1.400 .123 25.000 
1.400 -.576 25.000 
1.400 -1.274 25.000 
1.261 -1.953 25.000 
.752 -2.285 25.000 
,000 -2.317 
,167 .603 27.000 
.818 ,451 27.000 
1.369 .086 27.000 
1.400 -.581 27.000 
1.382 -1.252 27.000 
1.202 -1.899 27.000 
-665 -2.287 27.000 
.OOO -2.297 
.163 .609 28.500 
.793 .459 28.500 
1.303 .075 28.500 
1.400 -.551 28.500 
1.374 -1.201 28.500 
1.169 -188 16.500 
.850 .770 15.000 
1.168 .178 15.000 
1.175 -.513 15.000 
1.178 -1.204 15.000 
1.168 -1.894 15.000 
.518 -1.971 15.000 
-278 -923 16.500 
.930 .644 16.500 
1.204 -.700 16.500 
1.205 -1.410 16.500 
1.195 -2.121 16.500 
.533 -2.209 16.500 
1.173 -010 16.500 
.319 .800 18.000 
.994 .568 18.000 
1.238 -.072 18.000 
1.294 -.791 18.000 
1.294 -1.513 18.000 
1.232 -2.225 18.000 
.541 -2.317 18.000 
a356 e704 20.000 
1.064 .512 20.000 
1.389 .009 20.000 
1.400 -.730 20.000 
1.400 -1.470 20.000 
1.245 -2.183 20.000 
-555 -2.348 20.000 
.357 .599 22.000 
1.067 .457 22.000 
1.400 -.010 22.000 
1.400 -.735 22.000 
1.400 -1.460 22.000 
-544 -2.340 22.000 
1.217 -2.147 22.000 
.346 .572 25.000 
1.020 .390 25.000 
1.400 -.751 25.000 
1.390 -1.449 25.000 
1.151 -2.092 25.000 
1.400 -.052 25.000 
-644 -2.289 25.000 
.335 .590 27.000 
.971 .381 27.000 
1.400 -.076 27.000 
1.400 -.749 27.000 
1.361 -1.418 27.000 
1.098 -2.030 27.000 
-499 -2.290 27.000 
-324 -592 28.500 
.941 .391 28.500 
1.388 -.063 28.500 
1.400 -.714 28.500 
1.336 -1.359 28.500 
.972 .647 
1.166 .005 
1.178 -.686 
1.178 -1.376 
1.038 -1.971 
.345 -1.971 
.457 .888 
1.061 .522 
1.180 -.167 
1.205 -.877 
1.069 -2.209 
.355 -2.209 
1.205 -1.588 
.484 .740 
1.131 .449 
1.252 -.252 
1.294 -.972 
1.294 -1.693 
1.083 -2.317 
.361 -2.317 
.523 .624 
1.250 .495 
1.390 -.176 
1.400 -.915 
1.392 -1.654 
1.091 -2.290 
.370 -2.348 
.534 .560 
1.248 .451 
1.400 -.191 
1.400 -.916 
1.399 -1.641 
1.077 -2.266 
.362 -2.340 
.516 .531 
1.185 .335 
1.400 -.227 
1.400 -.925 
1.360 -1.621 
1.015 -2.202 
.430 -2.299 
.498 .551 
1.121 .306 
1.400 -.245 
1.400 -.917 
1.331 -1.584 
.967 -2.136 
.332 -2.292 
.484 .561 
1.065 .314 
1.400 -.226 
1.400 -.877 
1.298 -1.517 
F i g u r e  3 d :  F i l e  C O N F I G  ( c o n t . )  
I -  
28.500 
28.500 
28.500 
30.000 
30.000 
30.000 
30.000 
30.000 
30.000 
30.000 
30.000 
32 .OOO 
32.000 
32.000 
32.000 
32 .OOO 
32.000 
32 .OOO 
1.247 -1.672 28.500 
.784 -2.130 28.500 
.242 -2.269 28.500 
.om ' .h2Q 3n;nnn 
.622 .523 30.000 
1.159 .203 30.000 
1.400 -.366 30.000 
..1.400 -.995 30.000 
1.223 -1.594 30.000 
.745 -2.006 30.000 
.153 -2.219 30.000 
.OOO .620 32.000 
.592 .486 32.000 
1.068 .113 32.000 
1.348 -.423 32.000 
1.379 -1.026 32.000 
1.154 -1.589 32.000 
.727 -2.016 32.000 
1.144 -1.810 28.500 
-637 -2.206 28.500 
.OOO -2.278 
,156 -591 3"."9c! 
.771 .469 30.000 
1.263 .085 30.000 
1.400 -.523 30.000 
1.395 -1.153 30.000 
1.123 -1.720 30.000 
-602 -2.074 30.000 
,000 -2.257 
.726 .414 32.000 
1.158 -.009 32.000 
1.381 -.572 32.000 
1.344 -1.175 32.000 
1.066 -1.713 32.000 
,591 -2.084 32.000 
-151 -601 32.000 
32.000 .150 -2.201 32.000 ,000 -2.226 
WlNG * 
2 13 30 0 .O .O .O .O .O .O 1.0 1.0 1.0 1 
7.700 .OOO 
9.346 .OOO 
15.932 .OOO 
24.165 .OOO 
26.222 .OOO 
17.990 .OOO 
9.758 ,000 
8.111 .OOO 
11.450 1.365 
12.771 1.365 
18.058 1.365 
24.667 1.365 
26.318 1.365 
19.710 1.365 
13.102 1.365 
11.781 1.365 
15.200 2.730 
16.196 2.730 
20.183 2.730 
25.169 2.730 
26.414 2.730 
21.430 2.730 
16.445 2.730 
15.449 2.730 
18.951 4.095 
19.622 4.095 
22.310 4.095 
25.670 4.095 
26.510 4.095 
23.150 4.095 
19.790 4.095 
19.119 4.095 
22.124 5.250 
22.521 5.250 
24.109 5.250 
26.095 5.250 
26.591 5.250 
24.605 5.250 
22.620 5.250 
.230 8.111 
.277 9.758 
.385 17.990 
,333 26.222 
.172 24.165 
.069 15.932 
.172 9.346 
.218 7.700 
.230 11.781 
.279 13.102 
.391 19.710 
.170 24.667 
.063 18.058 
.170 12.771 
.218 11.450 
.230 15.449 
.281 16.445 
.396 21.430 
,341 26.414 
.168 25.169 
.057 20.183 
.168 16.196 
.217 15.200 
.230 19.119 
.268 19.790 
.355 23.150 
.313 26.510 
.183 25.670 
.lo0 22.310 
.183 19.622 
.220 18.951 
.230 22.223 
.257 22.620 
.320 24.605 
.290 26.591 
.196 26.095 
.137 24.109 
.196 22.521 
.337 26.318 
.ooo . 000 
.ooo 
,000 
.ooo 
,000 
,000 
,000 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
2 .?30 
2.730 
2.730 
2.730 
2.730 
2.730 
2.730 - 
2.730 
4.095 
4.095 
4.095 
4.095 
4.095 
4.095 
4.095 
4.095 
5.250 
5.250 
5.250 
5.250 
5.250 
5.250 
5.250 
1.365 
,242 8.523 
.288 11.815 
.391 20.048 
.288 28.280 
.127 22.107 
,075 13.873 
.183 8.934 
.230 
.242 12.111 
.290 14.753 
.397 21.362 
.290 27.970 
.123 23.015 
.069 16.405 
.181 12.441 
.230 
.243 15.698 
.292 17.691 
.403 22.676 
.292 27.659 
.119 23.923 
.064 18.937 
.179 15.947 
.230 
.240 19.286 
.277 20.629 
.360 23.990 
,277 27.349 
.147 24.831 
.lo5 21.469 
.192 19.454 
.230 
.237 22.322 
.264 23.116 
.323 25.102 
.264 27.006 
.170 25.599 
.140 23.612 
.203 22.421 
1.053 -1.932 28.500 
.484 -2.261 28.500 
.?I3 .584 3c.ooc 
.911 .397 30.000 
1.327 -.057 30.000 
1.400 -.681 30.000 
1.364 -1.307 30.000 
1.007 -1.830 30.000 
.455 -2.131 30.000 
.301 .576 32.000 
.851 .327 32.000 
1.235 -.140 32.000 
1.398 -.723 32.000 
1.294 -1.318 32.000 
-965 -1.827 32.000 
-447 -2.135 32.000 
.ooo 
.ooo 
.ooo 
.ooo 
.ooo 
.ooo 
.ooo 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
2.730 
2.730 
2.730 
2.730 
2.730 
2.730 
2.730 
4.095 
4.095 
4.095 
4.095 
4.095 
4.095 
4.095 
5.250 
5.250 
5.250 
5.250 
5.250 
5.250 
5.250 
-254 0.934 
.333 13.813 
.385 22.107 
.230 28.280 
.095 20.048 
.095 11.815 
.194 8.523 
.255 12.441 
.337 16.405 
-391 23.015 
.230 27.970 
.090 21.362 
.090 14.753 
.193 12.111 
.256 15.947 
.341 18.937 
.396 23.923 
.230 27.659 
.084 22.676 
.084 17.691 
.192 15.698 
.249 19.454 
.313 21.469 
.355 24.831 
.230 27.349 
.121 23.990 
.121 20.629 
.201 19.286 
.244 22.421 
-290 23.612 
.320 25.599 
.230 27.086 
,152 25.102 
.152 23.116 
.209 22.322 
.924 -2.038 
-363 -2.265 
.468 .56i 
1.040 .307 
1.368 -.212 
1.400 -.838 
-881 -1.925 
1 e305 -1 -455 
e305 -2.178 
.449 .539 
-965 -226 
1.299 -.279 
1.397 -.875 
1.230 -1.457 
-852 -1.930 
.300 -2.172 
. 000 
,000 
.ooo 
.ooo 
.ooo 
.ooo 
.ooo 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
2.730 
2.730 
2.730 
2.730 
2.730 
2.730 
2.730 
4.095 
4.095 
4.095 
4.095 
4.095 
4.095 
4.095 
5.250 
5.250 
5.250 
5.250 
5.250 
5.250 
5.250 
.266 
.365 
.365 
.230 
.075 
.127 
-206 
,267 
.370 
.370 
.230 
.069 
.123 
.205 
.268 
.376 
.376 
.230 
.064 
.119 
.204 
.259 
.339 
.339 
.230 
.105 
.147 
,211 
.251 
.308 
.308 
.230 
.140 
.170 
.216 
F i g u r e  3 e :  F i l e  C O N F I G  ( c o n t . )  
1 5  
22.223 5.250 
22.399 5.350 
22.772 5.350 
24.264 5.350 
26.132 5.350 
26.598 5.350 
24.731 5.350 
22.865 5.350 
22.492 5.350 
22.700 5.460 
23.047 5.460 
24.435 5.460 
26.172 5.460 
26.606 5.460 
24.870 5.460 
23.133 5.460 
22.787 5.460 
22.733 5.550 
23.075 5.550 
24.447 5.550 
26.162 5.550 
26.590 5.550 
24.876 5.550 
23.161 5.550 
22.819 5.550 
22.769 5.650 
23.107 5.650 
24.459 5.650 
26.151 5.650 
26.574 5.650 
24.882 5.650 
23.191 5.650 
22.854 5.650 
23.068 b.470 
23.367 6.470 
24.564 6.470 
26.062 6.470 
26.435 6.470 
24.938 6.470 
23.441 6.470 
23.143 6.470 
23.436 7.480 
23.687 7.480 
24.693 7.480 
25.951 7.480 
26.265 7.480 
25.007 7.480 
23.749 7.480 
23.498 7.480 
23.803 0.490 
24.007 8.490 
24.821 8.490 
25.841 8.490 
26.095 8.490 
25.076 8.490 
24.057 0.490 
23.854 0.490 
24.171 9.500 
24.326 9.500 
24.950 9.500 
,223 22.124 
.230 22.492 
.256 22.865 
.317 24.731 
.288 26.598 
.198 26.132 
.140 24.264 
.198 22.772 
.223 22.399 
.230 22.787 
.255 23.133 
.313 24.870 
,286 26.606 
.199 26.172 
.143 24.435 
.199 23.047 
.224 22.700 
,230 22.819 
.255 23.161 
.312 24.876 
.285 26.590 
.199 26.162 
.144 24.447 
.199 23.075 
-224 22.733 
.230 22.854 
.255 23.191 
.311 24.882 
.284 26.574 
.200 26.151 
.145 24.459 
.200 23.107 
.224 22.769 
-230 23.143 
.252 23.441 
.302 24.938 
.278 26.435 
.203 26.062 
.155 24.564 
.203 23.367 
.224 23.068 
.230 23.498 
,248 23.749 
.290 25.007 
.270 26.265 
,207 25.951 
-167 24.693 
.207 23.687 
.225 23.436 
.230 23.854 
.245 24.057 
,279 25.076 
.263 26.095 
.212 25.841 
.179 24.821 
.212 24.007 
,226 23.803 
.230 24.210 
.241 24.365 
5.250 
5.350 
5.350 
5.350 
5.350 
5.350 
5.350 
5.350 
5.350 
5.460 
5.460 
5.460 
5.460 
5.460 
5.460 
5.460 
5.460 
5.550 
5.550 
5.550 
5.550 
5.550 
5.550 
5.550 
5.550 
5.650 
5.650 
5.650 
5.650 
5.650 
5.650 
5.650 
5.650 
6.470 
6.470 
6.470 
6.470 
6.470 
6.470 
6.470 
6.470 
7.480 
7.480 
7.480 
7.480 
7.480 
7.480 
7.480 
7.480 
8.490 
8.490 
8.490 
8.490 
8.490 
8.493 
8.490 
8.490 
9.500 
9.500 
.230 
.237 22.585 
.262 23.331 
.320 25.198 
.262 27.064 
.172 25.665 
.143 23.798 
,204 22.678 
.2 30 
.261 23.567 
.317 25.304 
.261 27.039 
.174 25.738 
.147 24.001 
,205 22.960 
-230 
.236 22.904 
.261 23.589 
.316 25.305 
.261 27.018 
.175 25.733 
.148 24.018 
.205 22.990 
.230 
.236 22.938 
.260 23.614 
.315 25.306 
.260 26.996 
.176 25.728 
.149 24.037 
.205 23.023 
.230 
.236 23.217 
.257 23.815 
.305 25.313 
.257 26.809 
.182 25.687 
.158 24.190 
.208 23.292 
.230 
.235 23.561 
.253 24.064 
.293 25.322 
.253 26.579 
.190 25.637 
-170 24.378 
.212 23.624 
.230 
,234 23.905 
-248 24.312 
.281 25.331 
.248 26.349 
.197 25.586 
.181 24.567 
.215 23.956 
.230 
.233 24.249 
,244 24.560 
.236 22.873 
5.350 
5.350 
5.350 
5.350 
5.350 
5.350 
5.350 
5.460 
5.460 
5.460 
5.460 
5.460 
5.460 
5.460 
5.550 
5.550 
5.550 
5.550 
5.550 
5.550 
5.550 
5.650 
5.650 
5.650 
5.650 
5.650 
5.650 
5.650 
6.470 
6.470 
6.470 
6.470 
6.470 
6.470 
6.470 
7.480 
7.480 
7.480 
7.480 
7.480 
7.480 
7.480 
8.490 
8.490 
8.490 
8.490 
8.490 
8.490 
8.490 
9.500 
9.500 
.267 25.145 9.500 .269 25.340 9.500 
.243 22.678 
,288 23.798 
.317 25.665 
,230 27.064 
.154 25.198 
.154 23.331 
.210 22.585 
.243 22.960 
.286 24.001 
.313 25.738 
.230 27.039 
.157 25.304 
.157 23.567 
.211 22.873 
,243 22.990 
.285 24.018 
.312 25.733 
.230 27.018 
.158 25.305 
.158 23.589 
.211 22.904 
.243 23.023 
.284 24.037 
.311 25.728 
.230 26.996 
.159 25.306 
.159 23.614 
.211 22.938 
.241 23.292 
.278 24.190 
.302 25.687 
.230 26.809 
.167 25.313 
.167 23.815 
.213 23.217 
.239 23.624 
.270 24.378 
.290 25.637 
.230 26.579 
.177 25.322 
.177 24.064 
.216 23.561 
.238 23.956 
.263 24.567 
.279 25.586 
.230 26.349 
.187 25.331 
,187 24.312 
.219 23.905 
.236 24.288 
.255 24.755 
-267 25.535 
5.350 
5.350 
5.350 
5.350 
5.350 
5.350 
5.350 
5.460 
5.460 
5.460 
5.460 
5.460 
5.460 
5.460 
5.550 
5.550 
5.550 
5.550 
5.550 
5.550 
5.550 
5.650 
5.650 
5.650 
5.650 
5.650 
5.650 
5.650 
6.470 
6.470 
6.470 
6.470 
6.470 
6.470 
6.470 
7.480 
7.480 
7.480 
7.480 
7.480 
7.480 
7.480 
8.490 
8.490 
8.490 
8.490 
8.490 
8.490 
8.490 
9.500 
9.500 
9.500 
.250 
.306 
.306 
.230 
.143 
.172 
.217 
.249 
.303 
,303 
.230 
.147 
.174 
.217 
.249 
.302 
.302 
.230 
.148 
.175 
.217 
.249 
.301 
.301 
.230 
.149 
.176 
.217 
.247 
.293 
.293 
.230 
.158 
.182 
.219 
.244 
.283 
.283 
.230 
.170 
.190 
.22 1 
.241 
.273 
.273 
.230 
.181 
.197 
.222 
.239 
.263 
.263 
16 
F i g u r e  3 f :  F i l e  C O N F I G  ( c o n t . )  
25.730 9.500 
25.925 9.500 
24.365 9.500 
24.210 9.500 - CANARD 
25.145 9.500 
3 7 30 0 .O 
4.850 -000 
6.058 e000 
7.267 -000 
8.476 e000 
8.778 .ooo 
7.570 e000 
6.360 -000 
5.152 -000 
6.040 -833 
7.094 -833 
8.150 -833 
9.205 -833 
9.468 .833 
8.414 -833 
7.358 -833 
6.304 -833 
7.230 1.667 
9.032 1.667 
9.934 1.667 
10.159 1.667 
9.258 1.667 
8.131 1.667 
8.356 1.667 
7.455 1.667 
8.420 2.500 
9.915 2.500 
10.849 2.500 
9.167 2.500 
10.662 2.500 
10.102 2.500 . 
9.354 2.500 
8.607 2.500 
9.610 3.333 
10.203 3.333 
11.391 3.333 
10.946 3.333 
10.352 3.333 
9.759 3.333 
10.801 4.167 
11.240 4.167 
11.680 4.167 
12.119 4.167 
12.22Y 4.167 
11.350 4.167 
10.910 4.167 
11.991 5.000 
12.276 5.000 
12.562 5.000 
12.919 5.000 
10.797 3.333 
11.539 3.333 
11.790 4.167 
12.848 5.000 
.255 25.925 
.216 25.730 
.191 24.950 
.2i6 24.326 
.227 24.171 
9.500 
Y.500 
9.500 
3.500 
9.500 
.244 26.120 
.205 25.535 
.193 24.755 
.2i9 24.288 
,230 
9.500 
9.500 
9.500 
9.500 
.230 26.120 
.197 25.340 
,197 24.560 
.221 24.249 
9.500 
9.500 
9.500 
9.500 
.230 
.193 
.205 
.224 
.o .o .o 
.230 5.152 
e298 6.360 
.314 7.570 
.267 8.778 
.211 8.476 
.152 7.267 
.152 6.058 
.211 4.850 
.230 6.304 
.209 7.358 
.304 8.414 
.263 9.468 
.213 9.205 
.162 8.150 
.162 7.094 
.213 6.040 
.230 7.455 
.281 8.356 
.293 9.258 
.258 10.159 
.172 9.032 
.172 8.131 
.216 7.230 
.230 8.607 
.272 9.354 
.282 10.102 
.253 10.849 
.218 10.662 
.182 9.915 
.182 9.167 
.218 8.420 
,230 9.759 
.263 10.352 
.271 10.946 
.248 11.539 
.221 11.391 
.192 10.797 
.192 10.203 
.221 9.610 
.230 10.910 
.255 11.350 
.261 11.790 
.244 12.229 
.223 12.119 
.202 11.680 
.202 11.200 
.223 10.801 
.230 12.062 
.246 12.348 
.250 12.634 
.239 12.919 
.225 12.848 
e216 9.934 
.o .o 
,000 . 000 . 000 
.OW . 000 . 000 . 000 
.ooo 
.a33 
.a33 
.833 
.a33 
.a33 
,833 
.a33 
.a33 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
5.000 
5.000 
5.000 
5.000 
5 .OOO 
1.0 1.0 1.0 
.249 5.454 
308 6.663 
-308 7.872 
.249 9.080 
.193 8.174 
.146 6.965 
.162 5.756 
.230 
.247 6.567 
.298 7.622 
.298 8.678 
.247 9.732 
.197 8.941 
.156 7.886 
.171 6.831 
.230 
.244 7.680 
-288 8.581 
.288 9.483 
.244 10.384 
.202 9.708 
.167 8.807 
.179 7.905 
.230 
.242 8.794 
.278 9.541 
,278 10.289 
.242 11.035 
.207 10.475 
.178 9.728 
-188 8.980 
.230 
,239 9.907 
.268 10.500 
,268 11.094 
.239 11.687 
.212 11.242 
.18Y 10.649 
.197 10.055 
,230 
.237 11.020 
.258 11.460 
.258 11.900 
.237 12.339 
.216 12.010 
.199 11.570 
.205 11.130 
.230 
.235 12.133 
.248 12.419 
.248 12.705 
.235 12.991 
.221 12.777 
1 
.ooo 
.ooo . 000 . 000 
.ooo 
.ooo 
.ooo 
.267 5.756 
.314 6.965 
.230 9.080 
.176 7.872 
.144 6.663 
.176 5.454 
-298 8.174 
. 000 . 000 
.ooo . 000 
.ooo 
.ooo 
.ooo 
,284 
.316 
.284 
.230 
.162 
.146 
.193 
.833 
.033 
.a33  
.a33 
.a33 
.833 
.a33 
.263 6.831 
.304 7.886 
.289 8.941 
.23U 9.732 
.183 8.678 
,155 7.622 
.183 6.567 
.277 
,305 
.277 
.230 
.171 
.156 
.197 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
1.667 
.270 
.294 
.270 
.230 
.179 
.167 
.202 
.258 7.905 
-293 8.W7 
-281 9.708 
.230 10.384 
.190 9.483 
.166 8.581 
.190 7.680 
2.500 
2.500 
2.500 
2. 500 
2.500 
2.500 
2.500 
.253 8.980 
.282 9.728 
.272 10.475 
.230 11.035 
.197 10.289 
.177 9.541 
.197 8.794 
2.500 
2.500 
2 .SO0 
2.500 
2.500 
2.500 
2.500 
.263 
.283 
-263 
.230 
.188 
.178 
.207 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 
3.333 ' 
3.333 
3 .333  
3.333 
3.333 
.257 
.272 
.257 
.230 
.197 
.189 
.212 
.248 10.055 
.271 10.649 
,230 11.687 
.203 11.094 
.188 10.500 
.203 9.907 
-263 11.242 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
4.167 
.250 
.26: 
.250 
.230 
,205 
.199 
.216 
.244 11.130 
.261 11.570 
.255 12.010 
,230 12.339 
.210 11.900 
.199 11.460 
.210 11.020 
5.000 
5.000 
5.000 
5.000 
5.000 
.239 12.205 
.250 12.491 
.246 12.777 
.230 12.991 
.217 12.705 
5 .OOO 
5.000 
5 .ooo 
5.000 
5.000 
.243 
.250 
.243 
.230 
.214 
Figure 39: F i l e  C O N F I G  ( c o n t . )  
1 7  
12.634 5.000 
12.348 5.000 
12.062 5.000 
FIN 
4 10 28 0 , 
22.650 e000 
22.655 .005 
26.341 .164 
30.028 .065 
29.107 -.114 
25.420 -.148 
22.653 -.005 
23.709 ,000 
23.713 .005 
27.119 .152 
30.524 .060 
29.673 -.lo5 
26.267 -.137 
23.711 -.005 
24.767 .OOO 
24.772 .005 
27.896 .139 
31.019 .OS5 
30.238 -.097 
27.115 -.126 
24.770 -.005 
25.825 .OOO 
25.830 .005 
28.673 .127 
31.515 .OS0  
30.804 -.088 
27.962 -.115 
25.828 -.005 
26.084 .OOO 
26.889 .005 
29.450 .114 
32.011 .045 
31.370 -.079 
28.809 -.lo4 
26.887 -.005 
27.942 .OOO 
27.947 .005 
32.506 .040 
31.936 -.070 
29.657 -.092 
27.945 -.005 
29.001 ,000 
29.006 .005 
31.004 .089 
33.002 .035 
32.502 -.062 
30.504 -.081 
29.004 -.005 
30.059 .OOO 
30.064 .005 
31.781 .077 
33.497 .030 
33.068 -.053 
31.351 -.070 
30.227 e102 
.212 12.562 
.212 12.276 
.225 11.991 
,o .o .o .o 
.OOO 22.650 
.OOO 23.576 
.OOO 27.263 
.OOO 30.950 
.OOO 28.1115 
.OOO 24.498 
.OOO 22.651 
.611 23.709 
.611 24.564 
.611 27.970 
.611 31.375 
.611 28.821 
.611 25.416 
.611 23.710 
1.222 24.767 
1.222 25.553 
1.222 28.676 
1.222 31.800 
1.222 29.457 
1.222 26.334 
1.222 24.768 
1.833 25.826 
1.833 26.541 
1.833 29.383 
1.833 32.226 
1.833 30.094 
1.833 27.251 
1.833 25.827 
2.444 26.884 
2.444 27.529 
2.444 30.090 
2.444 32.651 
2.444 30.730 
2.444 28.169 
2.444 26.885 
3.056 27.943 
3.056 28.517 
3.056 30.796 
3.056 33.076 
3.056 31.366 
3.056 29.087 
3.056 27.944 
3.667 29.001 
3.667 29.505 
3.667 31.503 
3.667 33.501 
3.667 32.003 
3.667 30.005 
3.667 29.002 
4.278 30.060 
4.278 30.493 
4.278 32.210 
4.278 33.926 
4.278 32.639 
4.278 30.922 
5.000 
5.000 
5.000 
.o .o 
.002 
.069 
.163 
.ooo -. 147 
-.117 
-.003 
.002 
.064 
.151 . 000 
-.136 
-.lo8 
-.003 
.002 
.059 
.138 
.ooo 
-.124 
-.099 
-.003 
.002 
.054 
.126 
.ooo 
-.113 
-.091 
-.003 
.002 
.049 
.114 . 000 - .lo2 
-.082 
-.003 
.002 
.044 
.lo1 
.ooo 
-.091 
-.073 
-.003 
.002 
.039 
.089 
.ooo 
-.079 -. 064 
-.003 
.002 
.034 
.076 . 000 -. 068 
-.OS6 
.? lo  13.491 
.214 12.205 
.230 
1.0 1.0 1.0 
.OOO 22.651 
.OOO 24.498 
.OOO 28.185 
.OOO 30.950 
.OOO 27.263 
.OOO 23.576 
.OOO 22.650 
.611 23.710 
.611 25.416 
.611 28.821 
.611 31.375 
.611 27.970 
.611 24.564 
.611 23.709 
1.222 24.768 
1.222 26.334 
1.222 29.457 
1.222 31.800 
1.222 28.676 
1.222 25.553 
1.222 24.767 
1.833 25.827 
1.833 27.251 
1.833 30.094 
1.833 32.226 
1.833 29.383 
1.833 26.541 
1.833 25.826 
2.444 26.885 
2.444 28.169 
2.444 30.730 
2.444 32.651 
2.444 30.090 
2.444 27.529 
2.444 26.884 
3.056 27.944 
3.056 29.087 
3.056 31.366 
3.056 33.076 
3.056 30.796 
3.056 28.517 
3.056 27.943 
3.667 29.002 
3.667 30.005 
3.667 32.003 
3.667 33.501 
3.667 31.503 
3.667 29.505 
3.667 29.001 
4.278 30.922 
4.278 32.639 
4.278 32.210 
4.278 30.493 
4.278 30.061 
4.278 33.926 
5.000 
5.000 
1 
-003 
.117 
.147 
.ooo 
-.163 
-.069 
-.002 
.003 
.lo8 
.136 
.ooo 
-.151 
-.064 
-.002 
.003 
.099 
.124 
.ooo 
-.138 
-.os9 
-.002 
.003 
.091 
,113 
.ooo -. 126 -. 054 
-.002 
.003 
.082 
.lo2 
.ooo -. 114 
-.049 
-.002 
.003 
.073 
.091 
.ooo -. 101 
-.044 
-.002 
.003 
.064 
.079 
.ooo 
-.089 
-.039 
-.002 
.003 
.056 
.068 
.000 
-.076 
- .034 
.210 12.419 5.000 .210 
.217 12.133 5.000 .221 
.OOO 22.653 
.OOO 25.420 
.OOO 29.107 
.OOO 30.028 
.OOO 26.341 
.OOO 22.655 
.OOO 22.650 
.611 23.711 
.611 26.267 
-611 29.673 
.611 30.524 
.611 27.119 
,611 23.713 
.611 23.709 
1.222 24.770 
1.222 27.115 
1.222 30.238 
1.222 31.019 
1.222 27.896 
1.222 24.772 
1.222 24.767 
1.833 25.828 
1.833 27.962 
1.833 30.804 
1.833 31.515 
1.833 28.673 
1.833 25.830 
1.833 25.825 
2.444 26.887 
2.444 28.809 
2.444 31.370 
2.444 32.011 
2.444 29.450 
2.444 26.889 
2.444 26.884 
3.056 27.945 
3.056 29.657 
3.056 31.936 
3.056 32.506 
3.056 30.227 
3.OSb 27.947 
3.056 27.942 
3.667 29.004 
3.667 30.504 
3.667 32.502 
3.667 33.002 
3.667 31.004 
3.667 29.006 
3.667 29.001 
4.278 30.062 
4.278 31.351 
4.278 33.068 
4.278 33.497 
4.27d 31.781 
4.278 30.064 
.005 
.148 
,114 
-.065 
-.164 
-.005 
.ooo 
.005 
.137 
.lo5 
-.060 -. 152 
-.005 
.ooo 
.005 
.126 
.097 
-.055 
-.139 
-.005 
.oou 
.005 
,115 
.088 
-.os0 -. 127 
-.005 
.ooo 
.005 
. lo4 
.079 
-.045 
-.114 
-.005 
.ooo 
.005 
.092 
.070 
-.040 -. 102 
-.005 
.ooo 
.005 
.081 
.062 
- .035 
-.089 
-.005 
.ooo 
.005 
.070 
.OS3 
-.030 
-.077 
-.005 
.ooo 
,000 
.ooo 
.ooo 
.ooo 
.ooo 
.ooo 
.611 
,611 
.611 
.611 
.611 
,611 
1.222 
1.222 
1.222 
1.222 
1.222 
1.222 
1.222 
1.833 
1.833 
1.833 
1.833 
1.833 
1.833 
1.833 
2.444 
2.444 
2.444 
2.444 
2.444 
2.444 
2.444 
3.056 
3.056 
3.056 
3.056 
3.056 
3.056 
3.056 
3.667 
3.667 
3.667 
3.667 
3.667 
3.667 
3.667 
4.278 
4.278 
4.278 
4.278 
4.278 
4.278 
-611 
F i g u r e  3h:  F i l e  C O N F I G  (cant.) 
30.062 -e005 4.278 30.061 
31.118 -000 4.889 31.118 
31.122 -005 4.889 31.481 
32.558 -064 4.889 3?.9?€ 
33.993 e025 4.889 34.351 
33.634 -e044 4.889 33.275 
32.199 -a059 4.889 31.840 
31.121 0.005 4.889 31.119 
32.176 -000 5.500 32.177 
32.181 -005 5.500 32.469 
33.335 .OS2 5.500 33.623 
34.488 -020 5.500 34.777 
34.200 -.035 5.500 33.911 
33.046 -.047 5.500 32.758 
32.179 -a005 5.500 32.178 
* POD 
5 3 9 0 .o .o .o .o 
22.500 6.500 .230 22.500 
22.500 8.500 -.770 22.500 
22.500 6.500 .230 
25.000 8.500 -.770 25.000 
25.000 6.500 .230 
27.500 8.500 -.770 27.500 
27.500 6.500 .230 
* 
25.000 6.500 -230 25.000 
27.500 6.SOO a230 27.500 
-.003 
.002 
.029 
.064 . 000 
-.Of7 
-.047 
-.003 
.002 
.024 
e051 
,OOo 
-.046 
-.038 
-.003 
4.278 30.060 
4.889 31.840 
4.889 33.275 
4.889 34.351 
4.889 32.916 
4.889 31.481 
4.889 31.118 
5.SOO 32.758 
5.500 33.911 
5.500 34.777 
5.500 33.623 
5.500 32.469 
5.500 32.177 
4.889 31.119 
5.SOO 32.178 
-.002 
.003 
.047 
.Mi 
.ooo 
-.064 
-.029 
-.002 
.003 
.038 
.046 . 000 
-.051 
-.024 
-.002 
.o .o 1.0 1.0 1.0 1 
7.250 .230 22.500 8.500 
7.250 -.770 22.500 6.500 
7.250 .230 25.000 8.500 
7.250 -a770 25.000 6.500 
7.250 .230 27.500 8.500 
7.250 -.770 27.500 6.500 
4.278 30.059 
4.889 31.121 
4.889 32.199 
6.889 33.634 
4.889 33.993 
4.889 32.558 
4.889 31.122 
5.500 32.179 
4.889 31.118 
5.500 33.046 
5.500 34.200 
5.500 34.488 
5.500 33.335 
5.500 32.176 
5.500 32.181 
.230 22.500 
-e770 22.500 
e230 25.000 
-.770 25.000 
.230 27.500 
-.770 27.500 
Figure 3i : F i l e  C O N F I G  (concluded) 
.ooo 
e005 
.059 
.044 
-.025 
-.064 
-.005 
.OOO 
.005 
-047 
.035 
-.020 
-.052 
-.005 
.OW 
8.500 
6. 500 
8.500 
6 500 
8.500 
6.500 
4.278 
4.889 
4.889 
4.889 
4.889 
4.889 
4.889 
4.889 
5.500 
5. 500 
5 500 
5.500 
5.500 
5.500 
5 500 
.ooo . 000 
. 000 . 000 
.ooo 
.ooo 
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PROGRAM KINTERL 
Program KINTERL i s  used  t o  o b t a i n  t h e  l e a d i n g  and t r a i l i n g  
i n t e r s e c t i o n  p o i n t s  between a f u s e l a g e  and a w i n g / c a n a r d / f i n /  
h o r i z o n t a l  t a i l .  The f i l e  d e s c r i p t i o n s  a r e :  
F i l e  Name 
CONFIG 
I N T E R  
D e s c r i p t i o n  
i n p u t  f i l e  c o n t a i n i n g  model geometry 
d e s c r i p t i o n  
o u t p u t  f i l e  c o n t a i n i n g  i n t e r s e c t i o n  
v a l u e s  
A r r a y s  i n  KINTEHL a r e  s i z e d  v i a  p a r a m e t e r  s t a t e m e n t s .  These  
p a r a m e t e r  v a r i a b l e s  a r e :  
V a r i  ab1 e 
N V L  
NVP 
D e s c r i p t i o n  
maximum number o f  c o n t o u r  l i n e s  p e r  
component ,  c u r r e n t l y  50 
maximum number of p o i n t s  p e r  c o n t o u r  
l i n e ,  c u r r e n t l y  50 
A n  example of o u t p u t  f i l e  INTER a p p e a r s  i n  f i g u r e  4 .  Note 
t h a t  an i n t e r s e c t i o n  p o i n t  i s  l i s t e d  f o r  each  s p a n w i s e  l i n e  of 
t h e  l i f t i n g  s u r f a c e  and t h a t  t h e  most  l e a d i n g  a n d  t r a i l i n g  
i n t e r s e c t i o n  p o i n t s  a r e  g i v e n  a t  t h e  end  of t h i s  l i s t .  
20 
INTERSECTION RESULTS FOR 
FUSELAGE C WING 
LINE 1 X= .107605E+02 
LINE 2 X= .111390E+02 
LINE 3 X= .115119E+02 
LINE 4 X= .118834E+02 
LINE 5 X= .122486E+02 
LINE 6 X= .125886E+02 
LINE 7 X= .142452E+02 
LINE 8 X= .159811E+02 
LINE 9 X= .17731OE+02 
LINE 11 X= .213405E+02 
LIIiE 12 X= .229650E+02 
LINE 13 X= .24610bE+02 
LINE 15 X= .280012E+02 
LINE 17 X= .263149E+02 
LINE 19 X= .230380E+02 
LINE 21 X= .197227E+02 
LINE 22 X= .178269E+02 
LINE 23 X= .160666E+02 
LINE 25 X= .125983E+02 
LINE 27 X= .118424E+02 
LINE 28 X= .114768E+02 
LINE 29 X= .111189E+02 
LINE 30 X= .107605E+02 
LINE 10 XI .195886E+02 
LINE 14 X= .263089E+02 
LINE 16 XI .280012E+02 
LINE 18 XI .246796E+02 
LINE 20 XI .213930E+02 
LINE 24 XI .143237E+02 
LINE 26 XI .122088E+02 
PAB102 FORWARD FUSELAGE 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y- 
Y= 
Y= 
Y= 
Y- 
Y- 
Y= 
Y- 
Y- 
Y- 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
.111394E+01 
.112631E+Ol 
.113716E+01 
.114795E+01 
115673E+01 
.115563E+Ol 
*112895E+01 
0 113629E+01 
.115533E+01 
.126865E+Ol 
.134227E+01 
.129027E+01 
.121249E+01 
.122902E+01 
.122 64 1EW1 
.12264 1E+01 
.131413E+01 
.1400OOE+Ol 
.140000E+01 
.139680E+01 
.137509E+Ol 
.118241E+01 
.116543E+01 
.115957EWl 
.113197E+01 
.121688E+01 
*114086E+01 
.112380E+01 
*111886E+01 
.111394E+01 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z- 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
Z= 
z= 
Z= 
Z= 
Z= 
z= 
Z= 
Z= 
2300UOE+00 
.2 42 39 9E+00 
.254706E+OO 
.26677 7E+00 
.278488E+00 
.2 8 9 7 0 3E+00 
,3364 1 8 E M U  
.389657E+00 
.396802E+OO 
.390460E+00 
.370147E+00 
.336658E+00 
.28982 1E+OO 
.230000E+00 
.23OOOOE+OO 
.170042E+00 
.122802E+OO 
.894392E-01 
.693052E-01 
.627221E-01 
.700787E-01 
.902590E-01 
.12347 7E+00 
.170291E+OO 
.181532E+O0 
.193239E+00 
.205303E+00 
.217603E+00 
.230000E+00 
.3695676+00 
LEADING INTERSECTION : 
X = .107605E+02 Y = .111394E+01 Z = .230000E+OO 
TRAILING INTERSECTION : 
X = .280012E+02 Y = .122641E+01 Z = .230000E+00 
F i g u r e  4 :  K I N T E R L  O u t p u t  F i l e  I N T E R  
I 
2 1  
PROGRAU K L I N C R X  
Program K L I N C R X  i s  used  t o  o b t a i n  t h e  c r o s s c u t  d a t a .  The 
f i l e  d e s c r i p t i o n s  a r e :  
F i l e  Name 
C O N F I G  
X C U T  
L I N O U T  
D e s c r i  D t i o n  
i n p u t  f i l e  c o n t a i n i n g  model geometry 
d e s c r i p t i o n  
i n p u t  f i l e  c o n t a i n i n g  c r o s s c u t  c o n t r o l  
p a r a m e t e r s  
o u t p u t  f i l e  c o n t a i n i n g  t h e  c r o s s c u t  
d a t a  
S A V P L T  o u t p u t  p l o t  v e c t o r  f i l e  c o n t a i n i n g  
p l o t s  of each  c r o s s c u t ,  maybe p l o t t e d  
o n  T e k t r o n i x  t e r m i n a l  or sen t  t o  l i n e  
p l o t t e r  
Note t h a t  K L I N C R X  r e q u i r e s  N A S A  Langley  g r a p h i c s  1 i b r a r y  
L A R C G O S .  
A r r a y s  i n  K L I N C R X  a r e  s i z e d  v i a  p a r a m e t e r  s t a t e m e n t s .  These  
p a r a m e t e r  v a r i a b l e s  a r e :  
V a r i a b l e  
N V L  
N V P  
NCT 
NVS 
2 2  
D e s c r i D t i o n  
maximum number o f  c o n t o u r  l i n e s  per 
component ,  c u r r e n t l y  50 
maximum number of p o i n t s  p e r  c o n t o u r  
l i n e ,  c u r r e n t l y  50 
maximum number of c r o s s c u t s ,  c u r r e n t l y  
150 
maximum number of s e p a r a t i o n  l i n e s ,  
c u r r e n t l y  5 
CROSS CUT INPUT FILE XCUT 
The c r o s s c u t  c o n t r o l  f i l e  w h i c h  i s  u s e d  as  i n p u t  t o  K L I N C R X  i s  
named X C U T .  T h i s  f i l e  i s  l i s t  d i r e c t e d  and i s  c o m p r i s e d  o f :  
Record 
1 
2 
V a r i  ab1 e 
N I P  
N X C T  
XCT 
X C T  
D e s c r i p t i o n  
i n t e g e r  v a l u e  f o r  t h e  
number o f  f u s e l a g e  
s e p a r a t i o n  l i n e s ;  a l o n g  
w i t h  t h e  f u s e l  age -w i  n g /  
c a n a r d  i n t e r s e c t i  on 1 i nes ,  
t h e s e  s e p a r a t i o n  1 i n e s  
d e f i n e  a t o p / b o t t o m  s p l i t  
f o r  t h e  f u s e l a g e  
r e a l  v a l u e s  f o r  X - Z  p a i r  
d e f i n i n g  t h e  s t a r t  and 
s t o p  o f  s e p a r a t i o n  l i n e  1; 
X I 1 ,  Z I 1  s h o u l d  be t h e  
nose  o f  t h e  f u s e l a g e  a n d  
X 1 2 ,  Z 1 2  i s  t h e  l e a d i n g  
i n t e r s e c t i o n  o f  t h e  w i n g  
o r  c a n a r d  
r e a l  v a l u e s  f o r  X - Z  p a i r  
d e f i n i n g  t h e  s t a r t  and 
s t o p  o f  s e p a r a t i o n  l i n e  
N I P ;  X I 1 ,  Z I 1  s h o u l d  be  
t h e  t r a i l i n g  i n t e r s e c t i o n  
o f  t h e  w i n g  o r  c a n a r d  a n d  
X12,  Z I 2  i s  a t  t h e  end  o f  
t h e  f u s e l a g e  
i n t e g e r  number o f  c r o s s -  
c u t s  t o  t a k e  
r e a l  X v a l u e  f o r  c r o s s c u t  1 
r e a l  X v a l u e  f o r  c r o s s c u t  
N X C T  
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F i g u r e  5 l i s t s  an  example o f  f i l e  X C U T .  Figure 6 presents  a 
p i c t u r e  of  t he  separa t ion  l i n e s .  Note t h a t  f o r  t h i s  
conf igura t ion ,  l i n e  1 i s  f rom t h e  fuselage nose t o  the leading 
i n t e r s e c t i o n  point  f o r  the canard; l i n e  2 i s  from the c a n a r d  
t r a i  1 i n g  i n t e r sec t ion  poi n t  t o  t h e  w i  n g  1 e a d i  n g  i n t e r s e c t i o n  
p o i n t ;  a n d  l i ne  3 i s  from the w i n g  t r a i l i n g  i n t e r s e c t i o n  p o i n t  t o  
the  r ea r  of the fuselage.  A l s o  note t h a t  the i n t e r s e c t i o n  values 
which a r e  entered i n t o  f i l e  X C U T  a re  o b t a i n e d  from running 
program K I N T E R L .  
2 4  
3 
2. 2. 2 . 2 5  . ? 3  
9.9 .23 10.8 .23 
28. .23 32. .23 
5 
3.5 
7.5 
11.5 
26. 
31.5 
F i g u r e  5 :  F i l e  X C U T  
L I N E  1 L I N E  2 L I N E  3 
C A N A R D  
I N T E R S E C T I O N  
W I N G  
I N T E R S E C T I O N  
F i g u r e  6: S e p a r a t i o n  L i n e s  
2 5  
CROSSCUT OUTPUT F ILE  L I N O U T  
The c r o s s c u t  d a t a  o u t p u t  f i l e  f r o m  KLINCRX i s  named LINOUT. 
T h i s  f o r m a t t e d  f i l e  l i s t s  t h e  d a t a  as a s e t  o f  p a t c h e s  ( w i t h  Z - Y  
v a l u e d  p o i n t s )  f o r  each  c r o s s c u t .  The s t r u c t u r e  o f  f i l e  LINOUT 
c o r r e s p o n d s  t o  t h e  i n p u t  f o r m a t  t h a t  t h e  S I M P  p r o g r a m  r e q u i r e s .  
Each p a t c h  c o r r e s p o n d s  t o  a p i e c e  o f  a component .  Those p o i n t s  
w h i c h  w e r e  i n s i d e  a n o t h e r  component  h a v e  been  d e l e t e d  and  t h e  
p a t c h e s  t h u s  c o n s t i t u t e  a c o n t i n u o u s  s e t  o f  d i s c r e t e  p o i n t s .  The 
c o n t e n t s  o f  f i l e  LINOUT a r e :  
(Records  2 t h r u  4 a r e  r e p e a t e d  f o r  each  c r o s s c u t )  
2 x c ,  I P  r e a l  F15.6 v a l u e  f o r  t h e  X 
v a l u e  o f  t h e  c r o s s c u t ,  
i n t e g e r  I 5  v a l u e  f o r  t h e  
number o f  p a t c h e s .  
(Records  3 t h r u  4 a r e  r e p e a t e d  f o r  each  p a t c h )  
3 I D  ,NN, IC i n t e g e r  315 v a l u e s  f o r  t h e  
p a t c h  number,  number o f  
p o i n t s  i n  t h e  p a t c h ,  a n d  
p o i n t  c o n c e n t r a t i o n  f l a g  
4 r e a l  2F15.6 Z - Y  v a l u e s  f o r  p o i n t  1 
p o i n t  NN 
R e c o r d  V a r i  ab1 e D e s c r i p t i o n  
1 N X  I n t e g e r  I 5  v a l u e  d e f i n i n g  t h e  
number o f  c r o s s c u t s  t a k e n  
An example o f  KLINCRX o u t p u t  f i l e  LINOUT i s  shown i n  f i g u r e  7 
a n d  o u t p u t  f i l e  SAVPLT i n  f i g u r e  8. 
5 
3.500000 
1 20 0 
-746900 
-746900 
746900 
-746900 
-746900 
-736799 
-723413 
.703473 
.675244 
-639730 
598205 
-551701 
501058 
-447086 
390463 
-331824 
-271759 
-210762 
.149346 
133058 
2 12 0 
133058 
-088802 
-032212 - -02 1626 -. 068638 
-.lo9045 -. 143145 - 17 1541 -. 193932 
-.209354 - 218345 -. 224000 
2 
.oooooo 
.oooooo . oouooo 
.oooooo . 000000 
.060892 
.120718 
,178414 
2 32977 
-283510 
.329154 
-369423 
-404 132 
-456915 
-433182 
0475819 
-489689 
496754 
-495059 
e491942 
-491942 
.483473 
-430086 
-344042 
.238250 
-461704 
390271 
-292907 
0 181015 
m121803 
061241 
.oooouo 
Figure 7 :  K L I N C R X  O u t p u t  F i l e  LINOUT 
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CROSS CUT AT X = 11 *SO0000 
W 
c3 a 
CROSS CUT FIT X = 3.500000 t 
CROSS CUT AT X = 31*500000 
CROSS !I=-== CUT FIT X = 26.000000 
PROGRAM K L I N F I X  
P r o g r a m  KL INFIX  i s  used t o  i n t e r a c t i v e l y  enhance t h e  LINOUT 
o u t p u t  f i l e  f r o m  KLINCRX. The u s e r  has  t h e  o p t i o n  o f  s e p a r a t i n g  
any  p a t c h  i n t o  t w o  p a t c h e s  and t h e n  s a v i n g  t h e  m o d i f i e d  c r o s s c u t  
as  a r e p l a c e m e n t  t o  t h e  o l d  c u t  o r  as an added new c u t .  T h i s  
p r o g r a m  r e q u i r e s  t h e  NASA L a n g l e y  PLOT10 g r a p h i c s  l i b r a r y  
LIBTEK5.  
The f i l e s  f o r  KL INF IX  a r e :  
F i l e  Name D e s c r i p t i o n  
LINOUT o r  i n p u t  c r o s s c u t  d a t a  f i l e ,  i't i s  e i t h e r  
LINDNEW t h e  o u t p u t  f r o m  KLINCRX o r  t h e  K L I N F I X  
o u t p u t  f i l e  LINDNEW 
LINDNEW o u t p u t  f i l e  c o n t a i n i n g  t h e  enhanced  
c r o s s c u t  d a t a ,  i t s  s t r u c t u r e  i s  t h e  
same as  LINOUT 
TTOUT, T T I N  T e r m i n a l  o u t p u t ,  i n p u t ,  u s e d  by u s e r  
t o  enhance c r o s s c u t  d a t a  f o r  S I M P  
geomet ry .  
A r r a y s  i n  KL INF IX  a r e  s i z e d  v i a  p a r a m e t e r  s t a t e m e n t s .  These 
p a r a m e t e r  v a r i a b l e s  a r e :  
V a r i a b l e  
NCT 
NPT 
NCA 
N P X  
I P H  
D e s c r i p t i o n  
maximum number o f  o r i g i n a l  c r o s s c u t s ,  
c u r r e n t l y  200 
maximum number o f  p o i n t s  p e r  c r o s s c u t ,  
c u r r e n t l y  150 
maximum number o f  added c r o s s c u t s ,  
c u r r e n t l y  20 
maximum number o f  p o i n t s  p e r  p a t c h ,  
c u r r e n t l y  30 
maximum number o f  p a t c h e s  p e r  
c r o s s c u t ,  c u r r e n t l y  10  
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Figures 9 thru 1 4  present  a n  example of an  i n t e r a c t i v e  
session o f  KLINFIX which was conducted on a Tektronix 4 0 1 4  
t e rmina l .  Baud r a t e  s e l ec t ion  (Figure 9 )  i s  a required USER 
en t ry  when using the L I B T E K 5  p l o t t i n g  l i b r a r y .  
Information per ta in ing  t o  program purpose a n d  l i m i t s  a r e  
s h o w n  in f igure  10. Figure 11 i s  a l i s t  of  processing opt ions 
t h a t  can be performed. When o p t i o n  1 i s  s e l e c t e d ,  the l i s t  of 
c rosscut  l o c a t i o n s  a n d  the number of patches i n  each c u t  a r e  
displayed a s  shown in f i g u r e  1 2 .  Figure 1 3  i s  a n  example o f  
s e l e c t i n g  o p t i o n  2 ,  operate  on a c u t ,  a n d  then en te r ing  the  
number o f  the  c rosscut  which i s  t o  be enhanced. I n  t h i s  example 
c u t  number 4 i s  se lec ted .  From f i g u r e  1 2 ,  t h i s  corresponds t o  a 
X-location of 2 6 . 0  a n d  a c rosscut  which has 5 patches. 
A s  shown in f igu re  1 4 ,  once the c u t  number has been entered 
the  c ros scu t  i s  d r a w n  a n d  information per ta in ing  t o  the c u t  i s  
wr i t t en  above i t .  Every 10 percent o f  arclength i s  denoted with 
a plus ( + )  sign. The patch endpoints a r e  highl ighted by a square 
symbol .  The user i s  then prompted t o  s e l e c t  h o w  many patches a re  
t o  be subdivided, w h a t  each se l ec t ed  patch number i s ,  a n d  where 
i n  percent arclength the p a t c h  i s  t o  be s p l i t .  I n  f i g u r e  1 4 ,  
p a t c h  number 1 h a s  been se l ec t ed  t o  be subdivided a t  8 percent 
a rc length .  The loca t ion  o f  the  s p l i t  i s  marked by a diamond 
symbol. 
3 0  
Once a l l  s e l e c t e d  p a t c h e s  have  been p r o c e s s e d ,  t h e  u s e r  i s  
t h e n  p r o m p t e d  t o  s e l e c t  a c o m p l e t i o n  o p t i o n .  V a l i d  s e l e c t i o n s  
a r e :  
p a t c h e s  
s u r f a c e  
compl e t  
w o u l d  
An 
on o p t  
1 )  c a n c e l  t h e s e  changes, 
2 )  a p p l y  t h e s e  changes t o  t h e  c r o s s c u t ,  o r  
3 )  r e g a r d  t h e s e  changes as c r e a t i n g  an a d d i t i o n a l  c r o s s -  
If number 3 i s  s e l e c t e d  t h e  u s e r  i s  t h e n  p r o m p t e d  t o  s e l e c t  
if t h i s  new c u t  goes b e f o r e  o r  a f t e r  ( e n t e r  a 0 o r  1) t h e  
o r i g i n a l  c r o s s c u t .  T h i s  o p t i o n  i s  i n c l u d e d  so t h a t  t r a n s i t i o n  
r e g i o n s  c a n  be p r o p e r l y  anayzed. 
c u t .  
F o r  examp le ,  p r i o r  t o  t h e  f i r s t  l i f t i n g  s u r f a c e ,  a l l  c r o s s -  
c u t s  a r e  f u s e l a g e  s e c t i o n s  w h i c h  o r i g i n a l l y  c o n t a i n  t w o  p a t c h e s  
e a c h .  On t h e  l i f t i n g  s u r f a c e  an  o r i g i n a l  c r o s s c u t  has  f o u r  
p a t c h e s  ( t w o  f o r  t h e  f u s e l a g e  and  t w o  f o r  t h e  l i f t i n g  s u r f a c e ) .  
T h e r e f o r e ,  an  a d d i t i o n a l  f u s e l a g e  c r o s s c u t  w h i c h  c o n t a i n s  f o u r  
be c r e a t e d  a t  t h e  l e a d i n g  edge o f  t h e  l i f t i n g  
a d d i t i o n a l  o p t i o n  t h a t  c a n  be s e l e c t e d  u n d e r  
ons 2 and 3 i s  m u l t i - c u t  p r o c e s s i n g .  T h i s  o p t i o n  
a l l o w s  t h e  u s e r  t o  a p p l y  t h e  changes  made on a c r o s s c u t  t o  o t h e r  
c r o s s c u t s  w h i c h  have  t h e  same number o f  p a t c h e s  as t h e  c u t  t h a t  
was enhanced.  
t 
31 
E N T E R  B A U D  R A T E  ( 1 2 0  OR 9 6 0 )  
?960 
F i g u r e  9:  K L I N F I X  T e r m i n a l  O u t p u t  ( B a u d  R a t e )  
T H I S  PROGRAM WAS D E S I G N E D  TO USE T H E  O U T P U T  FROM 
K L I N F I X .  I T S  PURPOSE I S  TO E N H A N C E  E X I S T I N G  C R O S S C U T S  
A N D  TO ADD NEW ONES.  
NEW CROSSCUTS A R E  C R E A T E D  FROM E X I S T I N G  O N E S .  AS AN 
E X A M P L E ,  S U P P O S E  C U T  # 10 OCCURS WHERE A F U S E L A G E  / W I N G  
F I R S T  M E E T .  T H E  O R I G I N A L  CROSSCUT H A S  TWO P A T C H E S  AND A 
T R A N S I T I O N  C U T  I S  R E Q U I R E D  I N T O  T H E  FOUR P A T C H  C U T  # 1 1  
WHERE BOTH F U S E L A G E  AND W I N G  OCCUR.  T H E R E F O R E ,  C U T  #10 
WOULD BE U S E D  TO C R E A T E  A NEW FOUR P A T C H  CUT # 1 0 B .  
PROGRAM L I M I T S  ARE : 
MAX # OF O R I G I N A L  C U T S  = 200 
M A X  # OF P O I N T S  PER C U T  = 1 5 0  
MAX # OF ADDED C R O S S C U T S  = 20 
M A X  # OF P A T C H E S  PER CUT = 10  
MAX # OF P O I N T S  PER P A T C H  = 30 
P R E S S  R E T U R N  K E Y  TO C O N T I N U E  
. 
F i g u r e  10: K L I N F I X  T e r m i n a l  O u t p u t  ( L i m i t s )  
3 2  
E N T E R  O P T I O N  : 
1 : DISPLAY O R I G I N A L  CUT LOCATIONS 
2 : OPERATE ON A CUT 
3 : END PROGRAM AND W R I T E  NEW DATABASE 
? 1  
F i g u r e  11: KL INFIX  T e r m i n a l  O u t p u t  ( O p t i o n  S e l e c t i o n  1) 
LISTED BELOW ARE THE X VALUES FOR THE 5 CROSSCUTS AND THE # OF P A T C H E S  
I =  1 X= 3.50000000 # =  2 
I =  2 X= 7.50000000 #=  4 
I =  3 X= 11.50000000 # =  7 
I =  4 X= 26.00000000 #= 5 
I =  5 X= 31.50000000 # =  3 
P R E S S  RETURN K E Y  TO C O N T I N U E  
F i g u r e  12: KLINFIX T e r m i n a l  O u t p u t  ( C r o s s c u t s )  
ENTER O P T I O N  : 
1 : DISPLAY ORIGINAL CUT LOCATIONS 
2 : OPERATE ON A CUT 
3 : END P R O G R A M  AND W R I T E  NEW D A T A B A S E  
? 2  
? 4  
E N T E R  THE CROSSCUT #, RANGE I S  1 THRU 5 
F i g u r e  13: KL INF IX  T e r m i n a l  O u t p u t  ( O p t i o n  S e l e c t i o n  2 )  
33 
ENTER HOW MANY PATCHES ARE TO BE SUBDIV IDED 
ENTER THE 1 PATCH NUMBERS 
ENTER THE t ARC LENGTH YHERE S P L I T  OCCURS 
PATCH I 2 RANGE IS 5.19267 TO 10.10325 
1 1  
? 2  
? 
8 .  
SELECT COHPLETIOW O P T I O N  : 
1: CANCEL THESE CHANSES 
2:  APPLY THESE CHANGES TO THE CROSSCUT 
3: RLCARD T H I S  AS AN ADDED CROSSCUT 
? 3  
SELECT LOCAT10W O P T I O N  : 
0: ADD BEFORE T H I S  CUT 
1: ADD AFTER T H I S  CUT 
1 0  
NOTE: DATA I S  ORDERED TOP TO BOTTOM 
PATCH ENDPOINTS ARE UARKED BY A SQUARE 
A + S I G N  I S  AT EVERY 10% ARC LENGTH 
YEW ENDPOINTS A R E  UARKED BY A DIAMOND 
CUT# 4 X =  26.0 fi PATCHES = 5 
5 
! 
Figure 14: K L I N F I X  Terminal Output (Patches) 
34 
CONCLUDING REMARKS 
T h r e e  c o m p u t e r  p rograms have  been  d e v e l o p e d  t o  c o n v e r t  
g e o m e t r y  t h a t  i s  o r i g i n a l l y  i n  wave-d rag  i n p u t  f o r m a t  t o  an i n p u t  
f o r m a t  c o m p a t i b l e  w i t h  t h e  S I M P  code.  The S I M P  i n p u t  i s  
g e n e r a t e d  by u s i n g  1 i n e a r  i n t e r p o l a t i o n  b e t w e e n  t h e  LaWGS 
d e f i n i t i o n s  o f  t h e  f u s e l a g e  t y p e  componen ts  and t h e  l i f t i n g  
s u r f a c e  components .  An a d d i t i o n a l  p r o g r a m  was d e v e l o p e d  w h i c h  
e n a b l e s  a u s e r  t o  i n t e r a c t i v e l y  enhance t h e  o u t p u t  o b t a i n e d  f r o m  
t h e  g e o m e t r y  c o n v e r s i o n  program. 
3 5  
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